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@ INDUSTRIAL ROBOT WITH ORIGIN ADJUSTING MEANS. 

@ An articulated Industrial robot has origin adjusting re- 
cesses (11a, 12a, 12b, 13a. 13b, 14a. 14b, 15a, 16a, 16b and 
26a) formed at the rotatable Interconnection between a fixed 
trunk component (11) and a rotatable trunk component (12). 
the rotatable Interconnection between the rotatable trunk 
component (12) and a first arm (13), the rotatable Intercon- 
nection between the first arm (13) and a second arm (14), 
the rotatable interconnection between the second arm (14) 
and a wrist proximal region (15) and the interconnection 
between the wrist proximal region (15) and a wrist distal 
region (16). and gauges (20. 21, 22, 23, 24. 25, 26, 27 and 28) 
respectively fitted In the above-described recesses, thereby 
allowing a visual and accurate origin adjustment 
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TITLE OP THE INVENTION 

INDUSTRIA L ROBOT WITH ORIGIN ADJUSTING MEANS 
TECHNICAL FIELD 

The present invention relates to an articulated 
5 type industrial robot, more particularly to an industrial 
robot with an origin adjusting means. 
BACKGROUND ART 

Generally, an industrial robot has a plurality of 
robot components, such as a rotary body, an arm and a 

10 wrist, which are joined by means of joints for relative 
rotation about the axes of the respective joints. The 
respective motions of these robot components are con- 
trolled numerically according to a program taught 
beforehand to the robot for the desired motion of the 

15 output end thereof provided at the extremity of the 
wr ist^thereof . 

Since the program for the numerical control of a 
robot is designed on the basis of the original position 
of each articulating joint, the joints of the robot must 

20 be positioned at the original positions, in teaching the 
program to the robot or in making the robot execute the 
program. Nevertheless, it has been a conventional 
procedure to position each articulating joint of a robot 
at the original position by turning or revolving the 

25 components of the robot and adjusting the angle between 
the components through eye measurement without employing 
any positive origin adjusting means. Accordingly, such 
origin adjustment has been unsatisfactory in respect of 
positioning accuracy and repeatability. 

30 DISCLOSURE OF THE INVENTION 

Accordingly, it is an object of the present inven- 
tion to provide an industrial robot provided with origin 
adjusting means capable of eliminating the above-men- 
tioned disadvantages of the conventional industrial 

35 robot. 
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It is another object of the present invention to 
provide an articulated type robot integrally having an 
ori 9 in adjusting means provided at each articu la ting 
joint thereof. : ~ 



The objects of the present invention are achieved 
by an industrial robot comprising: a stationary body 
unit having a first reference recess formed at a fixed 
position to recejjre_a_fjxgjt_gattge member ygimo^lyl 



therein; a rotary body unit disposed on the stationary 



body unit so as to be rotatable about the longitudinal 
axis thereof, having a second reference recess formed at 
a fixed position which approaches the first reference 
recess when the rotary body unit is turned relative to 
the stationary body unit and positioned at an original 
position, to receive removably a second gauge member 
which cooperates with the first gauge member, and a 
third reference recess formed at another fixed position 
to receive a third gauge member removably therein; a 
first arm mounted on the rotary body unit so as to be 
rotatable about a first transverse axis extending 
perpendicularly to the longitudinal axis of the rotary 
body unit, and having a fourth reference recess formed 
at a fixed position which approaches the second reference 
recess when the first arm. is turned relative to the 
25 rotary body unit and positioned at a fixed original 
position, to receive removably a fourth gauge member 
which cooperates with the third gauge member, and a 
fifth reference recess formed at another fixed position 
to receive a fifth gauge member therein removably; a 
second arm attached to the first arm so as to be 
rotatable about a second transverse axis extending in 
parallel to the first transverse axis, and having a 
sixth reference recess formed- at a fixed position which 
approaches the fifth reference recess when the second 
arm is turned relative to the first arm and positioned 
at a fixed original position, to receive removably a 
sixth gauge member which cooperates with the fifth gauge 
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15 



member, and a seventh reference recess formed at another 
fixed position to receive a seventh gauge member therein 
removably; a base wrist unit attached to the second arm 
so as to be rotatable about a third transverse axis 
extending in parallel to the second transverse axis, and 
having an eighth reference recess formed at a fixed 
position which approaches the seventh reference recess 
when the base wrist unit is turned relative to the 
second arm and positioned at a fixed original position 
to receive removably an eighth gauge member which 
cooperates with the seventh gauge member; and a fore 
wrist unit attached to the base wrist unit so as to be 
rotatable about a fourth transverse axis extending 
perpendicularly to the third transverse axis, and having 
holes formed therein to hold removably a ninth gauge 
member which cooperates with the eighth gauge member 
seated in the eighth reference recess, when the fore 
wrist^unit is turned relative to the base wrist unit and 
positioned at a fixed original position. Furthermore, 
the present invention provides an articulated type 
industrial robot having a plurality of rotary joints; a 
pair of origin adjusting recesses formed in the two 
members joined by each rotary joint, so as to be brought 
into alignment with each other; and a pair of gauge 
25 members each having a sharp point and capable of being 
removably fitted in a pair of the origin adjusting 
recesses formed in the two members joined by each rotary 
joint, whereby the origin of each rotary joint is 
adjusted by positioning the rotary joint at an original 
30 position so that the respective sharp points of a pair 
of the gauge members fitted in the origin adjusting 
recesses respectively coincide with each other. 
BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a schematic side elevation of an 
35 articulated type industrial robot with original adjusting 
means, according an embodiment of the present invention; 
Fig. 2 is a fragmentary perspective view showing 
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portions of the stationary body unit and the rotary body 
unit of the robot of Fig. 1; 

Fig. 3 is a perspective view of gauge members to be 
used on the stationary body unit and the rotary body 
unit of the robot of Fig. 1; 

Pig. 4 is a fragmentary perspective view of the 
rotary body and the first arm of the robot of Fig. 1; 

Fig. 5 is a fragmentary perspective view showing 
the respective portions around the joint of the first 
arm and the second arm of the robot of Fig. 1; 

Fig. 6 is a fragmentary perspective view showing 
the front end and its vicinity to the second arm of the 
robot of Fig. 1; and 

Fig. 7 is a perspective view showing gauge members 
15 to be applied to the second arm and the base wrist unit 
and gauge members to be applied to the base wrist unit 
and the fore wrist units. 

_BEST MODE FOR. CARRYING OUT THE INVENTION 
Referring to Fig. 1, an articulated type industrial 
robot having five rotary joints comprises a stationary 
body unit 11, a rotary body unit 12, a first arm 13 , a 
second arm 14, a base wrist unit 15 and a fore wrist 
unit 16 as mechanical components. The fore wrist unit 
16 functions as an output unit of the robot and is 
25 adapted to be mounted thereon, for example, with a robot 
hand, not shown. The rotary body unit 12 is joined to 
the stationary body unit 11 by a first rotary joint so 
as to be rotatable relative to the stationary body unit 
about a longitudinal axis (Z-axis) aligned with the 
center axis of the stationary body unit 11. The rotary 
body unit 12 is driven for rotation by a motor 17 mounted 
on the base of the stationary body unit 11. The first 
arm 13 is joined to the rotary body unit 12 by a second 
rotary joint so as to be rotatable about a first trans- 
verse axis (W-axis) extending perpendicularly to the 
Z-axis. The first arm is driven for rotation by a motor 
18 attached to the side surface of the rotary body unit 
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12. The second arm 14 is joined to the first arm 13 by 
a third rotary joint so as to be rotatable about a 
second transverse axis (U-^axis) extending in parallel to 
the W-axis. The second arm is driven for rotation by a 
motor, not shown in Fig. l, attached to the other side 
surface of the rotary body 12 opposite the side surface 
to which the motor 18 is attached. The base wrist 
unit 15 is joined to the second arm 14 by a fourth 
rotary joint so as to be rotatable about a third trans- 
verse axis (8-axis) extending in parallel to the U-axis . 
The base wrist unit is driven for rotation by a motor 19 
attached to the rear end of the second arm 14. The fore 
wrist unit 16 is joined to the base wrist unit 15 by a 
fifth joint so as to be rotatable about a fourth trans - 
15 verse axis (ct-axis) extending perpendicularly to the 

3-axis. The fore wrist unit is driven for rotation by a 
motor, not shown in Fig. 1, attached to the rear end of 
the second arm 14 opposite to the motor 19. Origin 
adjusting means will be described hereinafter with 
20 reference to Figs. 2 to 7. 

As shown in Fig. 2, a pair of recesses 11a and 12a 
are formed in the continuous portions of the stationary 
body unit 11 and the rotary body unit 12, respectively. 
The recess 11a is a slot formed in the upper end surface 
25 of the stationary body unit 11 so as to extend perpen- 
dicularly to the Z-axis. The slot-formed recess 11a is 
capable of receiving a plate gauge 20 as shown in Fig. 3 
by slidable fitting. The other recess 12a is a hole 
formed in the side surface of the rotary body unit 12. 
A pin gauge 21 as shown in Fig. 3 can be removably 
fitted in the hole formed recess 12a. A pair of the 
gauges 20 and 21 have sharp ends 20a and 21a, respec- 
tively. A pair of the recesses 11a and 12a are located 
so that the sharp ends 20a and 21a of a pair of the 
35 gauges 20 and 21 fitted in the recesses 11a and 12a 

respectively coincide with each other when the rotary 
body 12 is at an ^original position with respect to the 
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stationary body unit 11. Accordingly, the origin of the 
rotary body unit can be adjusted by making the sharp 
end 21a of the pin gauge 21 coincide with the sharp 
end 20a of the plate gauge 20. Since the recesses 11a 
5 and 12a for origin adjustment can be formed beforehand 
in machining the stationary body unit 11 and the rotary 
body unit 12 at positions determined from datum planes 
respectively, the recesses 11a and 12a can be accurately 
positioned. 

10 As shown in Fig. 4, a pair of recesses 12b and 13a 

are formed in the contiguous portions of the rotary body 
unit 12 and the first arm 13, respectively. The recess 
12b is a slot formed in the upper surface of the rotary 
body unit 12 so as to extend in parallel to the W-axis. 
15 The slot-formed recess 12b is capable of receiving a 
plate gauge, not shown, similar to the plate gauge 20 
shown in Fig. 3 by slidable fitting. The other recess 
13a is a hole formed in the side surface of the first 
arm 13 which is capable of removably receiving a gauge, 
20 not shown, similar to the pin gauge 21 shown in Fig. 3. 
A pair of the recesses 12b and 13a are located so that 
the sharp ends of a pair of the gauges fitted, in the 
pair of recesses 12b and 13a, respectively, coincide 
with each other when the first arm 13 is at an original 
25 position of the turning motion thereof with respect to 
the rotary body unit 12. / Accordingl y, the origin of the 
first arm 13 can be adjusted by making the sharp end of 
the pin gauge coincide with the sharp end of the plate 
gauge. The recesses 12b and 13b for origin adjustment 
30 can be formed beforehand during machining of the rotary 
body unit 12 and the first arm 13 at positions determined 
from datum planes respectively, and hence the recesses 
12b and 13a can be accurately positioned. 

As shown in Fig. 5, a pair of recesses 13b and 14a 
35 are formed in the contiguous portions of the first 

arm 13 and the second arm 14 respectively. The recess 
13b is a slot formed in the upper surface of the first 
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arm 13. The slot-formed recess 13b extends in parallel 
to the U-axis. The slot-formed recess 13b is capable of 
receiving a plate gauge 22 by slidable fitting. The 
other recess 14a is a slot formed in the upper surface 
5 of the second arm 14 so as to extend in parallel to the 
U-axis. The slot-formed recess 14a is capable of 
removably receiving a plate gauge 23. The plate gauges 
22 and 23 have sharp ends 22a and 23a respectively. A 
pair of recesses 13b and 14a are located so that the 

10 sharp ends 22a and 23a of the pair of plate gauges 22 
and 23 fitted in the recesses 13b and . 14a respectively 
coincide with each other when the second arm 14 is 
positioned at an original position with respect to the 
first arm 13. /Acc ording ly, the origin of the second 

15 arm 14 can be adjusted by making the sharp end 23a of 
the plate gauge 23 coincide with the sharp end 22a of 
the plate gauge 22. Since the recesses 13b and 14a can 
be formed beforehand during machining of the first 
arm 13 and the second arm 14 from datum planes respec- 

20 tively, the recesses 13b and 14a can be accurately 
positioned. 

As shown in Fig. 6, a pair of recesses 14b and 15a 
are formed in the contiguous portions of the second 
arm 14 and the base wrist unit 15, respectively. The 

25 recess 14b is a slot formed in the front end surface of 
the second arm 14 so as to extend in parallel to the 
0-axis. The slot-formed recess 14b is capable of 
receiving a plate gauge 24 shown in Fig. 7 by slidable 
fitting. The other recess 15a is a slot formed in the 

30 side surface of the base wrist unit 15 so as to extend 
in parallel to the o-axis in this embodiment. A plate 
gauge 25 shown in Fig. 7 can be fitted in the slot- formed 
recess 15a. The plate gauges 24 and 25 have sharp 
ends 24a and 25a respectively. The pair of recesses 14b 

35 and 15a are located so that the sharp ends 24a and 25a 
of the plate gauges 24 and 25 fitted in the recesses 14b 
and 15a, respectively, coincide with each other when the 
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base wrxst unit 15 is positioned at an original position 
with respect to the second arm 14 ^Accordingly, the 
origin of the base wrist unit 15 ctn a= STacttusted by 
making the sharp end 25a of the plate gauge 25 coincide 
wxth the sharp end 24a of the plate gauge 24. The 
recesses 14b and 15a can be formed beforehand during 
machining of the second arm 14 and the base wrist 
unit 15 at positions determined from datum planes, 
respectively, and hence the recesses 14b and 15a can be 
accurately positioned. 

in the portion of the fore wrist unit 16 contiguous 
to the base wrist unit 15, the fore wrist unit 16 is 
provided with recesses 16a and i 6b , which are reamed 
holes or threaded holes. A gauge 26 having pins or 
screws which fit in the reamed holes or the threaded 
holes can be attached to the fore wrist unit 16. A pin 
gauge 27 shown in Fig. 7 can be removably fitted in a 
recess 26a, a reamed hole, formed in the gauge 26. On 
the other hand, the recess 15a is capable of receiving a 
plate gauge 28 shown in Pig. 7 by slidable fitting. The 
gauges 27 and 28 have sharp ends 27a and 28a. The 
recesses 16a, 16b and 26a are located so that the sharp 
ends 27a and 28a of the gauges 27 and 28 fitted in the 
recesses 15a and 26a coincide with each other when the 
fore wrist unit 16 is at an original position with 
respect to the base wrist unit 15. The recesses 16a and 
16b can be formed beforehand at positions determined 
from a datum plate during machining of the fore wrist 
unit 16. 

After assembling the industrial robot provided with 
the origin adjusting means of the above-mentioned 
constitution, the origin of each joint of the industrial 
robot is decided by fitting the corresponding gauges in 
the corresponding recesses for origin adjustment, and 
then gradually turning one of the corresponding pair of 
the robot components relative to the other to a position 
where the sharp ends of the corresponding pair of the 
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gauges coincide with each other as one of the corre- 
sponding pair of the gauges is slid for displacement. 
If the relative position between the adjacent robot 
components is deviated from a position corresponding to 
the origin of the corresponding joint, the sharp ends of 
the corresponding gauges overlap each other when one of 
the gauges is advanced toward the other. Therefore, 
misalignment of the gauges S.ari,,.be__extreiiiely precisely . 
and readily recognized visual ly _ Accordingly, the origin 
adjustment of the industrial robot can be extremely 
easily and highly accurately achieved. 

After the completion of the origin adjustment, the 
gauges can be removed from the recesses. 

Although the invention has been described with 
15 reference to a preferred embodiment thereof, it is 

obvious that the present invention is not limited to the 
preferred embodiment. For example, the present invention 
is applicable not only to the above-mentioned articulated 
type robot having five joints, but also to an articulated 
20 type robot having six joints, for instance. Furthermore, 
standardization of the form and size of the recesses 
enables the common use of a single gauge in several 
recesses. Still further, the morphology of the recesses 
formed in the robot and that of the gauges may be 
25 variously changed without departing from the scope of 
the invention determined by the appended claims. 
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CLAIMS 

1. An industrial robot comprising: 

a stationary body unit having a first 
reference recess formed at a fixed position to receive a 
first gauge member removably therein; 

a rotary body unit disposed on said 
stationary body unit so as to be rotatable about the 
longitudinal axis thereof, having a second reference 
recess formed at a fixed position which approaches the 
first reference recess when the rotary body unit is 
turned relative to the stationary body unit and posi- 
tioned at an original position, to receive removably a 
second gauge member which cooperates with said first 
gauge member, and a third reference recess formed at 
another fixed position to receive a third gauge member 

removably therein? 

a first arm mounted on said rotary body 
unit so as to be rotatable about a first transverse axis 
extending perpendicularly to the longitudinal axis of 
said rotary body unit, and having a fourth reference 
recess formed at a fixed position which approaches said 
second reference recess when said' first arm is turned 
relative to said rotary body unit and positioned at a 
fixed original position, to removably receive a fourth 
gauge member which cooperates with said third gauge 
member, and a fifth reference recess formed at another 

fixed position to removably receive a fifth gauge member 

therein; 

a second arm attached to said first arm 
so as to be rotatable about a second transverse axis 

I extending in parallel to said first transverse axis, and 
having a sixth reference recess formed at a fixed 
position which approaches said fifth reference recess 
when said second arm is turned relative to said first 
arm and positioned at a fixed original position, to 

5 removably receive a sixth gauge member which cooperates 
with said fifth gauge member, and a seventh reference 
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recess formed at another fixed position to removably 
receive a seventh gauge member therein; 

a base wrist unit attached to said second 
arm so as to be rotatable about a third transverse axis 

5 extending in parallel to said second transverse axis, 
and having an eighth reference recess formed at a fixed 
position which approaches said seventh reference recess 
when said base wrist unit is turned relative to said 
second arm and positioned at a fixed original position 
10 to removably receive an eighth gauge member which 
cooperates with said seventh gauge member, and; 

a fore wrist unit attached to said base 
wrist unit so as to be rotatable about a fourth trans- 
verse axis extending perpendicularly to said third 

15 transverse axis, and having holes formed therein to 
removably hold a ninth gauge member which cooperates 
with said eighth gauge member received in said eighth 
reference recess, when said fore wrist unit is turned 
relative to said base wrist unit and positioned at a 

20 fixed original position. 

2. An industrial robot according to Claim 1, 
wherein said first reference recess is formed in an 
upper end of said stationary body unit and said second 
reference recess is formed in a lower portion of said 

25 rotary body unit contiguous to said upper end of said 
stationary body unit* 

3. An industrial robot according to Claim 1, 
wherein said third reference recess is formed in a top 
of said rotary body unit and said fourth reference 

30 recess is formed in one end of said first arm contiguous 
to said top of said rotary body unit, 

4. An industrial robot according to Claim 3, 
wherein said fifth reference recess is formed at the 
other end of said first arm and said sixth reference 

35 recess is formed in a rear part of said second arm 
contiguous to said other end of said first arm. 

5. An industrial robot according to Claim 1, 
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wherein said seventh reference recess is formed in said 
front end of said second arm and said eighth reference 
recess is formed in said front end of said base wrist 
unit contiguous to said front end of said second arm. 
5 6. An industrial robot according to Claim 1, 

wherein each of said first to said ninth gauge members 
has a sharp end which can be brought into coincidence 
with a sharp end of an associated gauge member with 
which the former cooperates . 

10 7. An articulated type industrial robot having a 

plurality of rotary joints each provided with a pair of 
recesses capable of being aligned with each other for 
origin adjustment and a pair of gauge members capable of 
being removably fitted in a pair of the recesses for 

15 origin adjustment and each having a sharp end, charac- 
terized in that said sharp ends of said pair of gauge 
members fitted in the paired recesses are brought into 
coincidence with each other for origin adjustment of the 
corresponding rotary joint when said corresponding 

20 rotary joint is positioned at the origin thereof. 

8 . An articulated type industrial robot according 
to Claim 7, wherein a pair of recesses for origin 
adjustment of each of the rotary joints are formed 
integrally with the corresponding adjacent components of 

25 the rotary joint. 
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